Fibroblast growth factor 2 negatively regulates the induction of neuronal progenitors from neural stem cells.
Fibroblast growth factor 2 (FGF2) exhibits pleiotropic functions during embryogenesis. In neural development, both pro- and antineurogenic activities of FGF2 have been described in the differentiation of neuronal progenitors into postmitotic neurons. We used cultured neural stem cells (NSCs) derived from rat embryonic day 14.5 cortex to determine the FGF2 effect on the induction of early neuronal progenitors. Our data showed that the presence of FGF2 during serum-induced differentiation of NSCs reduced the number of Tuj1(+) neurons. A bromodeoxyuridine (BrdU)/Tuj1 double-labeling assay and expression analyses of the pro- and antineurogenic basic helix-loop-helix (bHLH) factors showed that FGF2 blocked the generation of early neuronal progenitors, but not the cell-cycle exit of dividing neurons. This negative regulation of neuronal induction by FGF2 was associated with the persistent expression of an antineurogenic bHLH, hairy and enhancer of split (HES)-1. A gene-profiling study demonstrated that the developmental programs underlying neuronal differentiation were altered as a whole and identified several developmentally regulated, neural-enriched genes. This work shows that FGF2 exerts an antineurogenic effect during the developmental window when neuronal progenitors are first induced from NSCs. It also provides a novel experimental system that can be used to prospectively identify genes expressed at different stages of neuronal differentiation.